Expression pattern of cellulolytic and xylanolytic genes regulated by transcriptional factors XYR1 and CRE1 are affected by carbon source in Trichoderma reesei.
Trichoderma reesei is the most important fungus for the industrial production of enzymes to biomass deconstruction. Most of the genes encoding cellulases and hemicellulases are regulated by the transcription factors CRE1 and XYR1. In this work, the regulation of 22 genes of cellulases and xylanases by these transcription factors was investigated under three different carbon sources. Analysis of gene expression and enzymatic profiles of CMCase, β-glucosidase, and xylanases showed different regulation that was depended of the carbon source in both Δxyr1 and Δcre1 mutants. In the presence of glucose, the majority of genes evaluated (82%) showed increased expression levels in the Δcre1 mutant compared to the parental QM9414 strain. In the Δxyr1 mutant, it was observed that expression of cellulase and xylanase genes was reduced compared to the parental QM9414 strain, when cultured in the presence of cellulose or sophorose. Interesting, in the presence of glucose, approximately 60% of the analyzed genes had increased expression in the Δxyr1 mutant compared to parental strain. Furthermore, no correlation between gene expression and the number of putative binding sites of XYR1 and CRE1 to promoter region of cellulolytic and xylanolytic studied genes was observed. Therefore, these results demonstrated that the regulation of cellulase and xylanase by the transcription factors CRE1 and XYR1 is influenced by different carbon sources.